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LENTIKATS BIOCATALYST WITH IMMOBILIZED CYTOCHROME P450-BM3  

AS AN EFFECTIVE SOLUTION FOR HYDROXYLATION OF ALKENES 

 

INTRODUCTION 

Immobilization of cytochrome P450-BM3 (CYP450-BM3) into polyvinyl alcohol (PVA) matrix, in the 

form of Lentikats Biocatalyst, is effective tool for usage, resp. repeated usage of CYP450 in industrial 

scale for hydroxylation of alkenes by cell-free extract (CFE) route. Final production process with 

immobilized CFE is characterized by lower OPEX and CAPEX. Lentikats Biocatalyst productivity is 

another important process parameter, which can be different case by case and depends on the 

nature of the substrate. This parameter must be determined for each process separately. In case of 

immobilized CFE-CYP450-BM3 production process does not require complicated down-stream 

processes. This knowledge was obtained from the EU-funded research project ROBOX and know-how 

can be successfully applied to hydroxylation of lauric acid (and α-isophorone to 4-hydroxy-

isophorone) using Lentikats Biocatalyst with immobilized cytochrome P450-BM3 [CFE-CYP450-BM3-

WT, provided by DSM Innovative Synthesis, now InnoSyn B.V. (The Netherlands)]. 

MODEL REACTION 

As the model reaction for the activity determination was used hydroxylation of lauric acid with 

dependency on cofactor (NADPH) and oxygen consumption. Activity determination of CFE-CYP450-

BM3-WT in free and immobilized form was performed in volumes 1-10 mL at 30 °C in phosphate 

buffer (pH 7.5). The reaction mixtures contained 2, 5 and 10% (w/v) loading of Lentikats Biocatalyst 

with immobilized CFE-CYP450-BM3-WT, which corresponds to the final concentration of the catalyst 

in the reaction (0.066 mgprotein/mL). The consumption of the cofactor (NADPH) was measured 

spectrophotometrically at 340 nm.  

 

 Reaction scheme: hydroxylation of lauric acid with dependency on cofactor (NADPH) and 

oxygen consumption 
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 Results of the activity determination of three immobilized CFE-CYP450-BM3 -WT  

Cytochrome P450-BM3  

(CFE-CYP450-BM3-WT) 
Free Immobilized (as Lentikats Biocatalyst, LB) 

Reaction volume (mL) 1 10 10 10 

Lentikats Biocatalyst (g) - 0.20 0.50 1.00 

LB filling in reaction (% w/v) - 2 5 10 

Concentration  
of protein in LB (mgprotein/gLB) 

- 3.32 1.33 0.66 

Concentration  
of protein in reaction (mgprotein/mL) 

0.066 0.066 0.066 0.066 

Absorbance change at 340 nm (min
-1

) -0.083 -0.029 -0.043 -0.050 

Activity (U/mgprotein) 0.199 0.070 0.102 0.119 

Activity (U/gLB) - 0.232 0.135 0.079 

Activity yield (%) - 35 51 60 

 

MAIN ADVANTAGES OF LENTIKATS BIOCATALYST 
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OPERATIONAL BENEFITS 

 Repeated usage of the immobilized 

cell-free extract or enzymes, 

 Easy separation from the reaction 

media,  

 Higher stability in organic solvents, 

 Higher process stability and easy 

control , 

 Reducing of environmental wastes. 

ECONOMICAL BENEFITS 

 Substantial savings in production costs due to its 

ability to continually re-use of immobilized material, 

 Reduction of investment costs due to the substantial 

reduction of reaction volumes and reduced 

requirements for down-stream processes, 

 Lower energy consumption due to the reduced 

volume (cooling, mixing, pumping, etc.), 

 Reduced costs for waste by products treatment and 

disposal, etc. 


